The striking effect of 100 per cent oxygen in lengthening the period of voluntary breathholding became apparent to us during experiments concerned with underwater weighing, in which it was desirable for the subjects to remain immersed as long as possible. Although a few observers (1, 2) have noted this effect of oxygen previously, it has received very little attention in the literature since World War I; and some, notably Schneider (3), concluded that oxygen had a relatively insignificant influence upon the breathholding time.
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The studies reported herewith were originally presented (4) as a method for demonstrating objective physiological effects of relatively small changes in altitude (PO2, oxygen tension). This seemed important, because most functional tests of anoxemia do not reveal changes until altitudes of 12,000 to 16,000 feet are reached. These studies show conclusively that a close relation does exist between variations in maximum voluntary breathholding time and those of the PO2 of inspired air. This relationship is of interest, because it offers a simple quantitative functional test which is sensitive to relatively slight changes in pO2 of inspired air, and also because it throws considerable light on the interrelation of oxygen and CO2 as stimulants which force the subject to start breathing after a period of breathholding.
METHODS
The subjects used in these studies were 40 normal, healthy males, all medical students, with the exception of 4 members of the laboratory team; the mean age of the group was 24 years. The breathholding tests were run on 3 groups of subjects under the following conditions: (1) Ground (746 mm. Hg), 7,000 feet (586 mm. Hg), 10,000 feet (523 mm. Hg), 13,000 feet (464 mm. Hg), and 16,000 feet (412 mm. Hg) breathing ambient air; (2) major importance in determining when the subject shall breathe after maximum breathholding. At PO2 greater than that on the ground (160 mm. Hg), oxygen, although still influencing the stimulus to breathe, becomes less effective as its tension rises, while another factor (presumably pCO2 of the blood) becomes more effective as a respiratory stimulant. It is evident, then, that oxygen lack takes on considerable importance as a respiratory stimulant under certain conditions, and that the relative roles of oxygen and CO2 in influencing respiration are variable with respect to the oxygen tension of the inspired air.
SUMMARY
From ground levels to altitudes up to 16,000 feet the maximum breathholding time varies in direct proportion to the change in atmospheric pressure (PO2 of inspired air). Identical changes are noted on the ground when equivalent gas mixtures are inspired by mask. Breathing of oxygen mixtures from 21 to 100 per cent progressively increases the breathholding time, but the effect becomes less and less as the PO2 approaches 760 mm. Hg.
The breathholding technic offers a simple method for objective demonstration of physiologic changes at relatively low altitudes. A decrease in breathholding time occurred at 7000 feet in all individuals tested.
